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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eUgible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on December 18, 2008 has been entered. 

Response to Arguments 

2. The 35 USC 1 12, 2nd paragraph rejection set forth in the prior Office action has been 
withdrawn. 

3. Applicant's arguments filed December 18, 2008 have been fiiUy considered but they are 
not persuasive. 

Applicant argues that both Figures 5 and 17 of Sanada illustrate the second rotational 
speeds, which is less than the first and third rotational speeds, as occurring for a shorter period of 
time than the first and third rotational speeds. While the Examiner acknowledges that Figures 5 
and 17 illustrate a second period of time shorter than the first and third periods of time, it is the 
Examiner's position that the embodiments illustrated in Figures 5 and 17 are merely exemplary 
and not limiting. Sanada et al. teaches in col. 10, lines 39-44 and col. 11, lines 12-20 that the 
length of time of the standby rotation frequency (the claimed "second time") would be 
"determined based on the size of the wafer W, flow velocity per unit time of photoresist solution 
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R supplied through the supply nozzle 30, quantity of photoresist solution needed to obtain the 
desired fihn thickness, and so on." Thus Sanada et al. clearly teaches that the length of time 
would be determined based on a number of factors by one having ordinary skill in the art, and 
the embodiments illustrated in the Figures are exemplary times. Further, in col. 11, lines 21-30, 
Sanada et al. teaches that the standby rotational frequency (the claimed "second time") may 
consist of two separate lower speed steps - a first time period with a frequency of 0 rpm followed 
by a second time period with a frequency of 1000 rpm. Therefore it is the Examiner's position 
that it would have been obvious to one having ordinary skill in the art to have determined the 
optimum length of time of the standby rotational frequency through routine experimentation, 
including use of a longer length of time than the first rotational frequency, in the absence of a 
showing of unexpected results. It is well settled that determination of optimum values of cause 
effective variables such as these process parameters is within the skill of one practicing in the art. 
In re Boesch, 205 USPQ 215 (CCPA 1980). Alternatively, it is noted that the claims are now 
further altematively rejected over the prior art of Lee et al. The prior art of Lee et al. is similarly 
directed to a spin coating process comprising second rotational steps at a lower speed (in both its 
background section and in the invention) where the length of time of the lower rotational speed is 
significantly longer than the first speed. 

Applicant further argues that the limitations of new claim 19 are not taught by Nakagawa. 
The Examiner notes that the prior art of Matsuyama et al. is cited to reject this claim, as 
discussed in the rejection below. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the stibject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-3, 5-6, 11-12, and 15-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miller et al. (US 5,1 16,643) in view of Sanada et al. (US 5,989,632) alone, or 
further in view of Lee et al. (US 6,890,595). 

Miller et al. is directed to a method of preparing a sol-gel and application of the sol-gel 
by spin coating to form a PLZT perovskite complex oxide ceramic film. Miller et al. also 
discloses that the substrate may have a platinum electrode thereon (col. 1 1 , lines 50-54). Miller 
et al. generally discloses use of spin techniques to apply the film. Sanada et al. discloses an 
improved method of applying coatings to semiconductor substrates, including ceramic silica 
coatings, having high efficiency/low consumption of coating solution since the occurrence of 
fingers is minimized. Sanada et al.'s method includes use of a second low speed rotation step to 
accomplish this. It would have been obvious to one having ordinary skill in the art to have used 
the specific spin coating method of Sanada et al., including a second low speed rotation step, in 
the sol-gel ceramic complex oxide application method of Miller et al. in order to reduce 
consumption of the ceramic coating solution with the expectation of successful results since 
Sanada et al. is not limited as to the types of coating materials which may be used and 
specifically teaches use of another ceramic coating material. 
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With respect to the newly added limitation requiring "the second time being longer than 
the first time," it is noted that Sanada et al. teaches in col. 10, lines 39-44 and col. 11, lines 12-20 
that the length of time of the standby rotation frequency (the claimed "second time") would be 
"determined based on the size of the wafer W, flow velocity per unit time of photoresist solution 
R supplied through the supply nozzle 30, quantity of photoresist solution needed to obtain the 
desired film thickness, and so on." Thus the lengths of time illustrated in Figures 5 and 17 are 
merely exemplary and not limiting, and Sanada et al. clearly teaches that the length of time 
would be determined based on a number of factors by one having ordinary skill in the art. 
Further, in col. 1 1, lines 21-30, Sanada et al. teaches that the standby rotational frequency (the 
claimed "second time") may consist of two separate lower speed steps - a first time period with a 
frequency of 0 rpm followed by a second time period with a frequency of 1000 rpm. Therefore it 
is the Examiner's position that it would have been obvious to one having ordinary skill in the art 
to have determined the optimum length of time of the standby rotational frequency through 
routine experimentation, including use of a longer length of time than the first rotational 
frequency, in the absence of a showing of unexpected results. It is well settled that determination 
of optimum values of cause effective variables such as these process parameters is within the 
skill of one practicing in the art. In re Boesch, 205 USPQ 215 (CCPA 1980). 

Alternatively, Miller et al. and Sanada et al. are applied in view of Lee et al. In both its 
description of the prior art and its invention, Lee et al. discloses use of a second rotational step 
having a lower speed with a length of time significantly longer than the first higher speed. Thus 
Lee et al. demonstrates that it is conventional in the spin coating art to use a second, lower 
rotation, where the length of time of the second, lower speed is longer than the first time, as 
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claimed. It would have been obvious to one having ordinary skill in the art to have performed 
the lower, standby rotational step of Sanada et al. for a length of time that is longer than the 
length of time of the first, higher rotational speed with the expectation of successful results, 
particularly since Lee et al. discloses better uniformity with such a process. 

As to claim 3, Sanada et al. is silent with respect to a step of drying the coating film after 
application by spin coating. The last rotational step of Sanada et al.'s method completes 
spreading of the coating material over the entire surface of the substrate. It is well known in the 
spin coating art, particularly the art of applying SOG coatings, to dry the applied coating film 
after application to evaporate the solvents/liquids therein. It would have been obvious to have 
included a step of drying the coating film after application in the method of Sanada et al. with the 
expectation of successfiil results since dry coated films are the end product. 

As to new claim 11, Figure 17 of Sanada et al. illustrates that the first time is shorter than 
the third time. 

As to new claims 12 and 15-18, the ceramic material of Miller et al. includes Ti, Zr, La, 
and Pb, and includes a PZT, and is directed to manufacturing a ferroelectric memory on 
semiconductor wafers (col. 1 and col. 11, lines 50-54). 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et al. in 
view of Sanada et al. alone or further in view of Lee et al., as applied to claim 3 above, and 
fiirther in view of Nakagawa (US 6,777,350). 

Miller et al. in view of Sanada et al. lacks a teaching of drying the coating film by 
blowing gas onto the coating film. Nakagawa is directed to a process of applying a coating film 
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by spin coating, similar to Sanada et al. Nakagawa teaches that if air or nitrogen gas is blown on 
the wafer while rotating, the drying time is 2-3 times faster than for the conventional spin-drying 
technique. It would have been obvious, upon seeing Nakagawa, to have incorporated a step of 
blowing air or nitrogen gas on the coating film in the process of Miller et al. in view of Sanada et 
al. in order to significantly speed up drying of its coating film by 2-3 times. 

7. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et al. 
in view of Sanada et al. alone, or further in view of Lee et al., as applied to claim 1 above, and 
further in view of WO 03/023858. 

Natori et al. (US 2003/0227803) is cited as an English translation of WO 03/023858. 

Miller et al. lacks a teaching of the coating material comprising Si or Ge. WO '858 is 
cited for its teaching of including Si or Ge paraelectric phase in a PLZT thin films (paragraphs 
[0035]-[0040]). It would have been obvious, upon seeing the prior art of Miller et al. and Sanada 
et al. in combination with WO '858 to have added a paraelectric phase including Si or Ge in the 
ferroelectric PLZT thin film of Miller et al. in view of Sanada et al. with the expectation of 
preventing the occurrence of 90° domains and obtaining hysteresis having good squareness. 

8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et al. (US 
5,1 16,643) in view of Sanada et al. (US 5,989,632) alone or in view of Lee et al. (US 6,890,595), 
and further in view of Matsuyama et al. 

Claim 19 is rejected for the same reasons discussed above in section 5 with respect to 
claim 1 . Miller et al. in view of Sanada et al. lacks a teaching of blowing gas onto the coating at 
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a first temperature while heating the substrate on a hot plate at a second temperature, the first 
temperature being lower than the second temperature. Matsuyama et al. discloses a conventional 
drying and heat treatment apparatus comprising both the use of blowing nitrogen onto the 
coating material while also heating the substrate on a heating plate (col. 6, line 40 to col. 7). The 
temperature of the heating plate is higher than the temperature of the nitrogen gas. It would have 
been obvious to one having ordinary skill in the art to have used the conventional heat treatment 
apparatus of Matsuyama et al. to dry and heat the coating material applied in the process of 
Miller et al. in view of Sanada et al. with the expectation of successfiil results since Miller et al. 
is not limited to a particular heat treatment apparatus and since it would be desirable to eliminate 
oxidation of the coating in Miller et al. and Matsuyama et al. discloses an apparatus capable of 
such. 



Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Shibata (US 2004/0166237) is similarly cited for its teaching of a second lower 
rotational step, which is has a length of time longer than the first time (see Figure 1). 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kirsten C. Jolley whose telephone number is 571-272-1421. The 
examiner can normally be reached on Monday to Tuesday and Thursday. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kirsten C Jolley/ 

Primary Examiner, Art Unit 1792 

kcj 



